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1. INTRODUCTION
The problem of physial assoiatios between distant quasars and nearby
galaxies has been disussed in the literature for more than thirty years. Bur-
bidge et al. [1℄ published a atalog of galaxy-quasar assoiations ontaining
577 quasars and 500 galaxies. They indiated that quasars show a tendeny
to be loated near the halos of normal galaxies mush more often than ex-
peted in the ase of hane projetions, and that this phisial relationship
requires an explanation. The fisial onnetion between quasars and galax-
ies was first interpreted as a result of gravitational lensing by halo stars in
the galaxies (mirolensing) by Canizares [2℄. However, in subsequent studies
[3-5℄, it was shown that gravitational mirolensing annot explain the ob-
servations, due to the extremely low surfae density of weak quasars, whih
should be amplified by mirolensing. In addition, Arp [6℄ presented several
arguments against the gravitational mirolensing hypothesis.
(1) Quasars in pairs with nearby galaxies are predominantly separated
from the galaxy by several galaxy diameters, so that mirolenses should
oupy a huge volume of spae around the galaxies. The observed number
of assoiations requires anomalously large halo masses.
(2) In groups of galaxies, quasar-galaxy assoiations are more often en-
ountered for ompanion galaxies than for dominant galaxies in the group.
(3) Analysis of arhival data on the variability of quasars in assoiations
[7℄ showed a lak of variability on timesales of several dozen years, in on-
tradition with expetations of the mirolensing hypothesis.
As a result, Arp [6℄ onluded that the redshifts of quasars ould have a
non- osmologal nature.
Baryshev and Ezova(Bukhmastova) [8℄ attempted to explain the appear-
ane of quasar galaxy pairs by theorizing that distant ative galati nulei
experiened mesolensing by globular lusters in the halos of more nearby
galaxies. In this ase, the quasar orresponds to a distant ative galati
nuleus whose brightness is amplified by several magnitudes. Estimates of
the expeted number of assoiations based on alulatios of the probability
that ative galati nulei will be lensed lead to values of 102−104, assuming
brihtness enhanements of 5m − 8m. If the mean brightness enhanement is
1
lowered 3m, the number of expeted assoiations grows to 105 (based on the
number of ative galati nulei being ∼ 104/deg2 for galaxies with apparent
magnitudes to 29m). In light of these hypotheses, the arguments of Arp [6℄
lose their fore.
The urrent paper is a logial ontinuation of [8℄. We do not yet onsider
the problem of the luminosity funtion of quasars [4,5℄, whih will be the
fous of the next paper in this series. Here, we ompose a new, appreiable
expanded, atalog of pairs. The number of pairs seleted using the new
observational material (8382 pairs) is in agreement with the preditions of
theoretial omputations. The searh for pairs was arried out in suh a way
that the linear distane between the galaxy and projeted quasar does not
exeed 150 kp. We used four riteria for the pair searh:
(1) there are the spatial oordinates α, δand z of the quasars and galaxies,
so that the quasar magnitude mQ is known;
(2) the quasar must be loated farther than the galaxy (i.e., zQ > zG);
(3) the quasar should be projeted onto the halo of the galaxy;
(4) the galaxy should have zG > 4 · 10−4.
The riteria for seleting new pairs were based on the main assumptions of
the gravitational lensing hypothesis. In partiular, this theory led to riteria
(2) and (3). Criterion (4) was derived in [8℄.
The struture of the paper is as follows. Setion 2 desribes the algorithm
for seleting the pairs. Setion 3 is dediated to a general analysis of the
resulting pairs. In setion 4, presented histograms refleting an important
property of the assoiations and attempt to analyze the result obtained.
Setion 5 is onerned with the Hubble diagram for galaxies and quasars,
and Setion 6 disusses possible tests for the adopted model. We briefly
summarize our main onlusions in Setion 7.
2. PAIR SELECTION ALGORITHM
Sine the quasars are loated at greater distanes than the galaxies, we
will initially projet the quasar onto a elestial sphere with a radius or-
respoding to the distane to the galaxy. We denote the smallest distane
between the quasar and galaxy projetios l = GQ (Fig.1). We now solve for
the spherial triangle PGQ with sides PG = 90 − δG, PQ = 90 − δQ, and
GQ = l. Aording to the osine theorem,
cos l = cos δG cos δQ cos(αQ − αG) + sin δG sin δQ.
The linear distane x in kp is x = zG
√
1− cos2 l
cos l
5·106 forH = 60km s−1Mp−1.
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Thus, if x ≤ 150kp and zG > 4·10−4, the quasar galaxy pair is speified.
The input quasar atalog [9℄ is available at the web address:
ftp://dsar.u-strasbg.fr/ats/VII/207
The galaxy atalog [10℄ is available at the address:
http://www-obs.univ-Lyon1.fr
Our appliation of the above simple seletion operation resulted in the
new atalog of assoiations, whih an be found at the web address:
http://www.astro.spbu.ru/staff/Baryshev/gl_dm.htm
3. MAIN PROPERTIES OF THE CLOSE
QUASAR-GALAXY PAIRS
The seletion riteria indiated above are satisfied by 77843 galaxies and
11358 quasars. Of these, 1054 galaxies and 3164 quasars were inluded in
pairs, making up a total of 8382 quasar-galaxy pairs. Cases when one quasar
is near several galaxies are enountered fairly frequently. Examples of suh
situations are presented in Table 1.
1 2 3 4 5 6 7 8 9
7627 TEX 1322+479 2.26 20.5 PGC0045939 0.0005 14.2 112.6 0.0002
7628 TEX 1322+479 2.26 20.5 PGC0046039 0.0006 11.7 140.7 0.0003
7629 TEX 1322+479 2.26 20.5 PGC0046127 0.0009 13.5 115.6 0.0004
7630 TEX 1322+479 2.26 20.5 PGC0047270 0.0015 13.9 139.1 0.0007
7631 TEX 1322+479 2.26 20.5 PGC0047404 0.0015 8.3 141.3 0.0007
7632 TEX 1322+479 2.26 20.5 PGC0047413 0.0016 9.9 141.9 0.0007
7880 SBS 1400+541 0.646 17.5 PGC0049448 0.0005 12.4 46.7 0.0007
7881 SBS 1400+541 0.646 17.5 LEDA0140246 0.0006 - 0.7 0.0009
7882 SBS 1400+541 0.646 17.5 PGC0050063 0.0008 7.9 31.1 0.0012
7883 SBS 1400+541 0.646 17.5 PGC0050216 0.0009 10.9 37.5 0.0014
7884 SBS 1400+541 0.646 17.5 PGC0050262 0.0010 13.9 63.2 0.0016
7885 SBS 1400+541 0.646 17.5 LEDA0165626 0.0005 - 15.5 0.0008
7886 SBS 1400+541 0.646 17.5 LEDA0165627 0.0010 - 38.0 0.0015
7887 SBS 1400+541 0.646 17.5 LEDA0165629 0.0010 - 48.7 0.0015
8324 Q 2315-4230 2.83 20.0 LEDA0123614 0.0538 16.1 71.8 0.019
8325 Q 2315-4230 2.83 20.0 PGC0071001 0.0052 10.6 64.9 0.0019
8326 Q 2315-4230 2.83 20.0 PGC0071031 0.0053 11.1 57.2 0.0019
8327 Q 2315-4230 2.83 20.0 PGC0071066 0.0056 10.9 99.8 0.0020
Table 1. Examples from the atalog of quasar-galaxy assoiations showing
several galaxies near a single quasar. The olumns ontain: (1) pair number in
the original atalog, (2) quasar name, (3) quasar redshift, (4) quasar apparent
magnitude, (5) galaxy name, (6) galaxy redshift, (7) galaxy apparent magnitude,
(8) distane between the galaxy and projetion of the quasar onto the plane of
the galaxy in kp, (9) a = zG/zQ. The table presents data for three quasars and
eighteen galaxies with whih they are assoiated.
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1 2 3 4 5 6 7 8 9
895 Q 0054+0200 1.872 18.4 PGC0003844 0.0008 9.6 137.6 0.0004
934 Q 0054+0236 1.654 17.6 PGC0003844 0.0008 9.6 139.1 0.0005
948 Q 0055+0141 2.232 18.6 PGC0003844 0.0008 9.6 123.1 0.0003
983 Q 0055+0225 0.373 18.6 PGC0003844 0.0008 9.6 119.6 0.0021
995 UM 294 1.914 17.1 PGC0003844 0.0008 9.6 146.4 0.0004
1059 PC 0056+0125 3.154 18.6 PGC0003844 0.0008 9.6 98.8 0.0002
1060 Q 0056+0009 0.613 18.0 PGC0003844 0.0008 9.6 148.9 0.0013
1066 Q 0056+0118 1.1 18.1 PGC0003844 0.0008 9.6 98.8 0.0007
1095 Q 0057+0000 0.776 17.2 PGC0003844 0.0008 9.6 149.4 0.0010
1106 Q 0057+0230 0.716 18.3 PGC0003844 0.0008 9.6 90.5 0.0011
1147 PHL 938 1.959 17.16 PGC0003844 0.0008 9.6 67.4 0.0004
1149 Q 0058+0215 2.868 18.91 PGC0003844 0.0008 9.6 71.2 0.0003
1171 Q 0058+0218 0.929 17.7 PGC0003844 0.0008 9.6 67.0 0.0008
1182 Q 0058+0121 1.432 17.6 PGC0003844 0.0008 9.6 66.8 0.0005
1193 Q 0058+0205 0.6 18.5 PGC0003844 0.0008 9.6 58.3 0.0013
1195 Q 0059+0147 1.143 18.0 PGC0003844 0.0008 9.6 55.7 0.0007
1255 Q 0059+0035 2.545 18.5 PGC0003844 0.0008 9.6 95.1 0.0003
1311 Q 0100+0228 1.543 18.4 PGC0003844 0.0008 9.6 50.8 0.0005
1314 Q 0100+0146 1.909 18.5 PGC0003844 0.0008 9.6 30.3 0.0004
1315 UM 301 0.393 16.39 PGC0003844 0.0008 9.6 32.0 0.0020
1330 Q 0100+0106 1.405 18.5 PGC0003844 0.0008 9.6 57.3 0.0005
1335 Q 0101+0024 1.436 18.9 PGC0003844 0.0008 9.6 100.6 0.0005
1344 Q 0101+0009 0.394 17.4 PGC0003844 0.0008 9.6 116.6 0.0020
1370 Q 0101+0118 1.133 18.61 PGC0003844 0.0008 9.6 38.3 0.0007
1403 Q 0102+0036 0.649 18.4 PGC0003844 0.0008 9.6 84.3 0.0012
1408 Q 0102+0241 1.509 18.6 PGC0003844 0.0008 9.6 55.3 0.0005
1414 LMA 15 2.7 0.0 PGC0003844 0.0008 9.6 6.7 0.0003
1444 Q 0103+0234 1.7 18.0 PGC0003844 0.0008 9.6 49.8 0.0005
1448 Q 0103+0024 1.075 17.4 PGC0003844 0.0008 9.6 99.7 0.0007
1454 PC 0103+0123 3.066 19.7 PGC0003844 0.0008 9.6 36.4 0.0003
1467 Q 0103+0123 0.782 18.8 PGC0003844 0.0008 9.6 37.9 0.0010
1475 BRI 0103+0032 4.437 18.6 PGC0003844 0.0008 9.6 92.5 0.0002
1486 Q 0103-0014 1.629 18.5 PGC0003844 0.0008 9.6 144.7 0.0005
1487 Q 0104+0001 0.91 18.3 PGC0003844 0.0008 9.6 127.6 0.0008
1493 Q 0104+0030 1.874 18.5 PGC0003844 0.0008 9.6 96.9 0.0004
1499 PC 0104+0215 4.171 19.73 PGC0003844 0.0008 9.6 41.4 0.0002
1578 PKS 0106+01 2.107 18.39 PGC0003844 0.0008 9.6 73.0 0.0004
1606 Q 0107+0051 0.966 19.0 PGC0003844 0.0008 9.6 106.4 0.0008
1613 Q 0107+0022 1.968 18.3 PGC0003844 0.0008 9.6 131.3 0.0004
1640 MS 01080+0139 0.713 17.49 PGC0003844 0.0008 9.6 96.3 0.0011
1643 Q 0108+0028 2.005 18.25 PGC0003844 0.0008 9.6 134.2 0.0004
1651 Q 0108+0030 0.428 19.0 PGC0003844 0.0008 9.6 135.8 0.0018
1678 MS 01094+0242 0.262 18.1 PGC0003844 0.0008 9.6 132.0 0.0029
1682 UM 87 2.343 17.3 PGC0003844 0.0008 9.6 126.5 0.0003
1705 PB 6325 0.774 17.8 PGC0003844 0.0008 9.6 146.0 0.0010
1708 PB 6327 1.509 18.1 PGC0003844 0.0008 9.6 149.5 0.0005
Table 2. Examples from the atalog of quasar-galaxy assoiations showing a
number of quasars near a single galaxy. The olumns ontain: (1) pair number
in the original atalog, (2) quasar name, (3) quasar redshift, (4) quasar apparent
magnitude, (5) galaxy name, (6) galaxy redshift, (7) galaxy apparent magnitude,
(8) distane between the galaxy and projetion of the quasar onto the plane of the
galaxy in kp, (9) a = zG/zQ. The table presents data for the galaxy PGC 0003844
and 47 quasars with whih it is assoiated.
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One simple explanation for the data an be obtained if the distribution of
galaxies along the line of sight has a fratal nature; i.e., if, in aordane with
[11℄, we adopt the following parametri representation for the onentration
of objets along the line of sight between the soure and observer:
nl(R) = 0.5nol
[( R
R0
)DF−3
+
(Rs − R
R0
)DF−3]
,
where nol(R0) is the onentration of objets at the distane R0, R is the
distane to the lens, Rs is the distane to the soure, and DF is the fratal
dimension of the galaxy distribution. Usually, a uniform distribution of lenses
is obtained ifDF = 3, in whih ase nl(R) = onst. The observed value for the
fratal dimension is lose to DF ∼ 2 [12,13℄. The harater of this relation is
suh that, if some quasar (aording to the Barnotti Tyson hypothesis, the
nuleus of an ative galaxy) is projeted onto the halo of a nearby galaxy, the
probability that the quasar is also projeted onto other galaxies is enhaned,
sine the galaxy is part of a fratal struture. The inverse is also true, sine
two objets of a single lass along the line of sight in a fratal struture have
equal validity relative to the path of a light ray. This means that ases
when ther are several quasars near a single galaxy should be rare. Examples
of suh ases are presented in Table 2. The galaxies PGC 0003290, PGC
0003589, PGC 0001014, PGC 0003238, PGC 0003721, PGC 0002789, and a
number of other are surrounded by tens or hundreds of quasars.
Why should a distant quasar be projeted onto the halo of a more nearby
galaxy? There exist at least three possible explanations.
(1) If the galaxy is very lose to the observer, it overs a relatively large
fration of sky. There is some probability for the hane projetion of quasar
onto the halo of the nearby galaxy.
(2) If the spatial distribution of galaxies is fratal and at least some
fration of quasars are the nulei of ative galaxies (i.e., they belong to the
same general lass of objets galaxies), there should be a signifiant number
of pairs due to the properties of fratal distribution, as noted above.
(3) Due to gravitational mesolensing by halo objets with intermediate
mass, suh as globular lusters, whose number in galati halos an reah
several thousand [4℄, some fration of objets viewed through these lenses will
appear to have anhaned luminosities and will be interpreted as being quasars
[3℄. As a result, the lustering of the mass in the halos of nearby galaxies
magnifies the light from a distant galaxy that would otherwise simply not be
visible. The result is the detetion of a lose quasar galaxy pair. The result
is the detetion of a lose quasar galaxy pair. The appearane of numerous
quasars around a single galaxy an be explained by the large number of
globular lusters ating as lenses in the halo.
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We will analyze the distribution of the galaxies along the line of sight from
the observer to the quasar in order to eluidate the origin of the observed
assoiations.
4. MUTUAL LOCATIONS OF THE GALAXIES
AND QUASARS IN ASSOCIATIONS
The distane to the quasar (whih we take to be indiated by its redshift)
is denoted zQ. The analogous distane to the galaxy is zG. We introdue the
quantity a = zG/zQ, whih is the normalized distane from the observer to
the galaxy in a system in whih the distane to the quasar is egual to unity.
We determined a for all the quasar-galaxy pairs. The result is shown as a
histogram ofx as a funtion of number of pairs with that a value (not to
sale). We obtain four relations for various halo sizes (50 and 150 kp) and
quasar redshifts (Fig.2).
Even without a more areful analysis, we an see that galaxies in as-
soiations are preferably loated either near the observer, a < 0.1, or near
the quasar, a > 0.9, avoiding intermediate distanes between the observer
and quasar. The appearene of the first  tail at a < 0.1 is not surprising.
Most galaxies are loated nearby, so that the substantial ontribution to the
number of pairs from suh galaxies ould be an observational seletion ef-
fet. What about the seond tail at a > 0.9, whih is stable to variation
of the halo size and quasar redshift? Similar dependenes were obtained for
the atalog [1℄ in [8℄, based on 241 pairs. The data have now been expanded
appreiably to 8382 pairs, but the dependenes have remained essentially un-
hanged. Let us try to eluidate their intrinsi properties. We assume that
the following effets are responsible for these dependenes to some degree:
(1) the fratal distribution of galaxies along the line of sight, with a fratal
dimension lose to 2;
(2) gravitational lensing by globular lusters in the galati halos (or by
other halo objets displaying lustering with a King mass distribution);
(3) hane projeted pairs.
We studied this question using omputer simulations. We fixed the
galaxy positions and sattered the quasars randomly, with zQ from 0.1 to
3. In this way, we attempted to remove the effet of possible lensing. There
remain to effets that ould lead to the formation of pairs: random proje-
tions and nature of the distribution of the galaxies along the line of sight.
Figure 3 shows the result of identifying pairs for the ase of a random distri-
bution of bakground quasars. The results have hanged both qualitatively
and quantitatively. The number of pairs has dropped dramatially, to 2000
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(ompared to 8382), and the seond tail in the distributions has disappeared;
i.e., its presene in the observational data is not due to random effets.
As a seond step in our omputer simulations, we randomly speified the
positions of 77483 galaxies, with zG from 0 to 0.25, and of 11358 quasars,
with zQ from 0.1 to 3. Figure 4 shows the result of identifying pairs for
this ase of randomly distributed galaxies and quasars. An analysis of this
histogram indiates that about 1200 pairs ould be obtained due to random
positional oinidenes. However, another qualitative result is more reliable
and interesting: in the ase of hane oinidenes, the quasars in pairs are
not projeted onto nearby galaxies whose distanes are lose to those of the
quasars; i.e., again, the tail at a > 0.9 disappears.
Thus, rude estimates of the model relations suggest that about 15% of
the pairs formed due to random projeted positional oinidenes. In the
framework of our adopted assumptions, the remaining pairs form as a result
of the fratal distribution of galaxies along the line of sight and due to lensing
by halo objets with a King mass distribution, with the effets of lensing and
of the fratal galaxy distibution omplementing eah other [8℄. Let us now
onsider the following seletion of 8382 quasar-galaxy pairs. If some quasar is
projeted onto the halos of several galaxies, we selet the pair with the mini-
mum distane between the quasar and galaxy projeted onto a single galaxy,
we onsider all these pairs, sine several hundred, or even several thousand,
globular lusters an be loated in the galaxy's halo, eah of whih an at as
a lens, resulting in several amplified ative nulei of distant galaxies, inter-
preted as quasars. We now onstrut the same histogram for suh a sample
of 3164 quasars and 1054 galaxies, shown in Fig.5. Qualitatively, the results
are as befor: there are exesses of pairs with a < 0.1 and a > 0.9. Note
the numerial values for a > 0.9 ( tail with a < 0.1 has a high fration of
hane pairs, and is not informative in a numerial sense). It turns out that
the postulated lenses are loated primarily in halos less than 50 kp in size.
The histogram shows that about 83% of the lenses are loated in suh halos,
whose size does not exeed 50 kp while the remaining 17% of the lenses are
loated at distanes of 50 to 150 kp. If these lenses are globular lusters,
they should be loated at preisely suh distanes from the enters of their
galaxies, in aordane with the data of [14℄.
As an example, we present data for 146 globular lusters in the Milky
Way (Fig.6). We an see that 140 of the 146 globular lusters are loated
in the halo out to distanes of 50 kp, in agreement with the histograms
in Figs.2 and 5. The same dependenes of the number of globular lusters
with distane from the galati enter are harateristi, for example, À754,
À1644, À2124, À2147, À2151, À2152 [15℄, as well as for NGC4874, NGC4889,
NGC4472, NGC4486 [16℄.
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5. THE HUBBLE DIAGRAM z = f(m)
FOR GALAXIES AND QUASARS
Figure 7 presents a Hubble diagram z = f(m), for the 77483 LEDA
galaxies and 11358 quasars. All the quasars are shifted to the left from the
straight line orresponding to the 0.2m law.
In the ontext of the gravitational lensing hypothesis, this shift for the
quasars an be explained as the effet of brightness amplifiation during
lensing. If the quasars are the amplified nulei of ative galaxies, they an
be shifted to the strip orresponding to the brightest galaxies by removing
several magnitudes from their brightnesses. The presene of a distint lower
boundary to the region oupied by the quasars an be explained by the fat
that there are objets brighter than −23m in the initial atalog of quasars.
6. OBSERVATIONAL TESTS
Sine the observational data for the quasar-galaxy assoiations are onsis-
tent with the gravitational lensing model, this raises the question of futher
observational tests of the model. We propose the following observational
tests of the properties of the quasars that are members of assoiations.
(1) The expeted angular separation of multiple images of quasars due to
lensing by objets suh as globular lusters is several milliarseonds. There-
fore, it is important to study the struture of the ompat radio omponents
of quasars in assoiations that have suffiient radio fluxes for VLBI observa-
tions. Of ourse, the theory does not exlude the possibility of a single image
being formed. In addition, the image splitting ould be unobserved due to
insuffiient dynamial range for the observations.
(2) The expeted variability of the quasar's brightness due to the motion
of the globular lusters takes plae on time sales of more than a thousand
years. Variability on timesales of less than a year is also possible, as a
onsequene of mirolensing by individual globular luster stars.
(3) Sine globular lusters are loated in the halos of galaxies, absorp-
tion lines with zabs orresponding to the redshift of the galaxy may arise in
the quasar spetra. It would be interesting to ontinue the work begun in
[17℄, omparing the properties of quasars with absorption lines and quasars
in assoiations. In partiular, the well known inrease in the number of ab-
sorption lines with approah toward the quasar ould be assoiated with the
fratal nature of the large-sale distribution of galaxies along the line of sight.
In this ase, we should also expet an inrease in the number of absorption
lines with approah toward the observer.
(4) Comparisons of the spetral properties of quasars in assoiations with
those of various types of ative qalati nulei ould serve as a probe of
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the struture of the emission-line formation region, whih ould be affated
differently during lensing by King objets.
(5) Analysing the properties of quasar-galaxy assoiations, we an es-
timate the fration of galaxies of various morphologial types in the total
number of assoiations and the distribution of globular lusters in eah type
of galaxy.
(6) In the ase of quasar with jets, the urvature in the jet trajetories
that is not assoiated with real urved motion of the material ejeted from the
ore, but is related to the refration of rays in the presumed lens is possible.
(7) In the hypothesis of gravitational mirolensing of quasars, the Hubble
diagram presented above an be used to estimate the amplifiation oeffiient
for quasars, by moving eah quasar to the strip of brightest galaxies. Know-
ing the dependene of the amplifiation oeffiient on the position of the lens
between the observer and soure, it is possible to estimate the distane to
the postulated lens.
(8) It is possible to devise a omputer simulations of the large-sale fratal
distribution of galaxies and quasars, in order to organize searhes for quasar-
galaxy pairs and ompare the resulting data with the atalog of observed
assoiations.
7. CONCLUSION
We have derived a new atalog of lose quasar galaxy pairs inluding
1054 galaxies and 3164 quasars omprising 8382 pairs. All the galaxies in the
assoiations show a strong tendeny to be loated lose to either the observer
or the quasar, avoiding intermediate positions along the line of sight to the
quasar. This property of the pairs and their onsiderable number an easily
be explained if we adopt the following assumptions.
1) The quasars in assoiations ould be gravitationally amplified ative
nulei of distant galaxies. There are suffiient numbers of ative galati
nulei to provide the observed number of quasars if there is a probability of
10−4 for a brightness amplifiation by 3m.
2) Galaxies on sales ∼ 150 Mp have a fratal distribution with a fratal
dimension lose to two. A uniform galaxy distribution makes it diffiult to
explain the enhaned number of pairs with a > 0.9.
3) The role of the gravitational lenses an be played by objets suh as
globular lusters or lusters of dark matter haraterized by a King density
distribution, loated primarily in galati halos at distanes of up to 50 kp
from the galati enter. The importane of the King distribution is that
it has a onial austi that an explain the enhaned probability for the
galaxies harboring the lenses to be near either the observer or the quasar.
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The point and isothermal-sphere lens models that are often onsidered in
the literature give an enhaned probability for the galaxy to be loated in a
entral position between the observer and the soure, in ontradition with
the observed properties of the assoiation. The derived histograms indiate
that quasars in assoiations are most often projeted onto the galati halo
at distanes out to 50 kp, in spite of the fat that the pair seletion riteria
allowed projetions out to 150 kp. This provides an additional argument
that the relationship between the distant quasars and nearby galaxies is
assoiated with globular lusters in the galaxy halos.
4) Quasars that were not inluded in the atalog of assosiations an also
be gravitationally amplified galati nulei, sine it is probable that a galaxy
surrounded by lensing objets is present near the projetion of the quasar and
is simply not deteted. This possibility follows from the above histograms.
The hypothesis that we are dealing with gravitational lensing og the dis-
tant nulei of galaxies an provide a simple physial interpretation of the Arp
effet; i.e., the observed frequeny with whih quasar-galaxy assoiations are
enountered. The quasar redshifts are osmologial in nature, and do not
require any new physis.
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